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This invention relates to an extruded thermoplastic film containing a modifier which is transferable from 
themm r a ^c9 vtg surface in fluid transfer relationship with the film, as for example a past, bag 
contallg liquid s3e which is transferred to the outer surface of meat during hot water cook.n of the 
meat within the bag. 

B ackground Of The Invention 

"TZ^ne^ processed, i.e. cooked, in a thermoplastic film package by for example at least partially 

^^^eZT.T^ encountered in attempts to provide such a film artiCe. For example 
oSr "was highiy non-uniform because the powder tended to accumu.ate ,n pockets on the ham 

PreP S«oLT attempt to prepare a film with a transferase modifier involved me.t blending a glycerine- 
WaS A n0 ^her' b iproach was to mix equa. we.ghts ot i.q.d smoke concentrate and powdered then 

,l3V AccoTd^ly in other tests wel.-known absorbents such as starch, gypsum and thermose, cross.^ed 
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such as a food body outer surface enclosed by the film. 

such as a^ y g ^ ^ a ^ |fleMransferable Wm artcte. 

Another obiS is to provide an enclosure such as a casing or bag. fabricated from the extruded Im 
artct wh'h wiU transferee modifier to the outer surface of a body encased in the enclosure and ,n fluid 

""A'ir.:^^^ . P-essable ^ package comprising a multilayer oxygen barrier 

type fHm encTosure containing' a modifier, the enCosure being tilted ^.P«1 C «72L2~ 
modifier is transferable from the film enclosure to the food outer surface during ,ns,tu process, "9- 

Stm another object is a method for making a modified food package of the type here.nabove descnbed^ 
0 ^her objects and advantages of the invention will be apparent from the ensuing 
appended claims. As will be explained hereinafter, this invention achieves all of the aforedescnbed ob.ects 
in an unexpected and efficient manner. 
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Summ ary Of The Invention 

Olefinic oxide polymers such as poiy (ethylene oxide) with molecular weights of at least about 70.000 
and up to abo t 5 x 10* are dry, free-flowing white powders, completely soluble in water at temperatures up 
tc aZ«£ : 0 They have crystalline melting points from 63 to 67* C. The chemical structure of po.y 
(ethylene oxide) resin is 

(0-CH 2 -CH 2 )x 

Because of the very high molecular weights of these resins, the concentrations of reactive end groups 
is extremelv small, so there is no end group reactivity. . 

PoT (ethane oxides) are used as thickening agents in water and will reduce the turbulent fnct.or.al 
draa of the water in which they are dissolved by up to 80%. 

Poly (ethylene oxide) is known as an additive to thermoplastic films to promote biodegradab.hty. It is 
susceptible to severe auto-oxidative degradation and loss of viscosity in aqueous solutions. 

Soring to the Handbook of Water-So.uble Gums and Resins by Robert C. Davidsons, (Polished by 
McG^aw h1 Voo C ompany. 1980) the mechanism HHvolvl^lhi formation of hydroperox.des hat de- 
composl and cause cleavage of the polymer chain. The rate of degradation is increased by heat, ultraviolet 
liaht strona acids, or certain transition metal ions. 

Accordingly to the best of our knowledge olefinic oxide polymers have not heretofore beer i used in 
thermopile fLs to be extruded, wherein the olefinic oxide polymer is included to perform an absorpt,on 

^ert^ been discovered that olefinic oxide P o,ymers may be blended with 

certain types of thermoplastic polymers and extruded to form water swe.lable f ms. A ™d,*er here .matter 
Sned) is either also blended with the olefinic oxide polymer and thermoplastic polyme prior to Wm 
ext usfon or absorbed into the as-extruded film. The modifier is transferable from the Mm to ^a Reiving 
Sace in fluid transfer relationship with the film. More particularly, this invention « "«* «S 
comprises a blend of a thermoplastic polymer and olefinic oxide polymer, and a mod.f.er absorbed ,n said 
Hend The modifier is transferable from the film to a receiving surface. The film and receiving surface are 
preferably in contiguous assoc.at.on and the transfer » preferabiy ,n the presence of water. Su.tab.e 
receivinq surfaces include meat, poultry, carbohydrate and cheese. 

Wher aspect of the invention is a thermoplastic bag formed of an extruded film comprising a blend o 
a theTmo P L.ic P po.ymer and an olefinic oxide po.ymer. and a modifier absorbed in t e blend The ^ odl £ 
is transferable from the film to a product receiving surface within the bag Alternately ' ~P ,as ^ 
casing may be formed from the same extruded film, with the modifier being transferable from the film to a 

, ^^pr^: SoX^ng is formed o, extruded multilayer film including a core-barrier layer and 
a blend econd layer adhered to the inside surface of the core layer. This second layer comprises a 
poSoefin first conLuent and poly (ethylene oxide) second constituent of at least about 70.000 average 
molecular weight having wood-derived liquid smoke absorbed in the blend. The color and flavor of the lK,u,d 
™oTe ie transferable from the multilayer film to a contiguous food product receiving surface w.thm the 

5 clsing fn the presence of surrounding heated water. A polyolefin third layer is adhered to the outs.de 
surface of the core layer. In a most preferred embodiment the aforedescribed thermoplast.c casing .s 

^ Also contemplated is a processable food package comprising the aforedescribed extruded film as an 
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enclosure and filled with processable food having its outer surface in fluid transfer relationship with the film 
enclosure inner surface. The modifier is transferable from the film enclosure to the food outer surface during 
processing of the food in the film enclosure. 

The invention also includes a method for making a modifier-transferable film artcle wherein a resin 
blend is provided comprising a thermoplastic polymer and an olefinic oxide polymer. The resin blend is 
extruded into a film. A modifier is absorbed into the blend. 

Finally the invention contemplates a method for making a modified food package wherein the 
aforedescri'bed extruded film article is provided and filled with processable food such that the food outer 
surface is in fluid transfer relationship with the modifier-containing film. The food-containing package is 
processed at elevated temperature to cook the food and simultaneously transfer the mod.f.er from the film 
package to the food outer surface. 

Detailed Description 

The thermoplastic polymer of this invention may for example be a polyolefin, and prepared from 
copolymers of two or more olefins such as polyethylene and higher alpha olefins for example the C 3 to Co 
types or copolymers of olefins and another hydrocarbon as for example ethylene vinyl acetate (EVA), 
ethylene acrylic and (EAA). or blends thereof. The former include polypropylene, low density polyethylene 
(LDPE), linear low density polyethylene (LLDPE), and very low density polyethylene (VLDPE) somet.mes 
referred to as ultra low density polyethylene (ULDPE). 

Linear low density polyethylene (LLDPE) refers to copolymers of ethylene with one or more 
comonomers selected from preferably C» to Co alpha-olefins such as butene-1, octene, in which long 
chains of copolymer are formed with relatively few side chain branches or cross-linking. The degree of 
branching is less than that found in typical conventional low or medium density polyethylene. LLDPE may 
also be characterized by the known low pressure, low temperature processes used for their produc ion. 
LLDPE is known to have a density between about 0.91 and 0.93 grams per cubic centimeter and a melting 
point of approximately 120* C VLDPE is a copolymer of ethylene and at least one comonomer selected 
from C to Co alpha-olefins and having a density between about 0.86 and 0.91 g/cc and a melting point of 

^EVAis a copolymer of ethylene and vinyl acetate, and is the preferred polyolefin as the thermoplastic 
polymer in the practice of this invention. For reasons explained hereinafter, the EVA more preferably has a 
vinyl acetate ("VA") content of between about 12 and about 16 wt%. This VA content may be provided by a 
single material or may be the weighted average of at least two different EVAs having different VA contents 
in particular, the polyolefin may be a blend of a first EVA having a vinyl acetate content of less than about 
24 wt% and a second EVA having a vinyl acetate content lower than the first EVA but more than abou 8 
wt%. This EVA blend even more preferably comprises between about 40 and about 60 wt% of the first EVA 
and between about 40 and about 60 wt% of the second EVA. 

For increased physical strength as for example higher puncture resistance, it may be desirable to 
employ a blend of different polyolefins as the thermoplastic polymer of this invention, for example a blend 
of ethylene vinyl acetate and polyethylene. The latter may for example be LLDPE or VLDPE. A preferred 
polyolefin blend comprises EVA having between about 8 wt% and about 24 wt% vinyl acetate, wherein the 
EVA comprises between about 70 wt% and about 90 wt% of the blend with the polyethylene comprising 
between about 10 wt% and about 30 wt% very low density polyethylene. 

The thermoplastic polymer of this invention may also for example be a polyurethane. an lonomer, a 
polyamide, a polyester or a vinylidene chlonde copolymer (saran) as for example the vinyl chloride or 
methyl acrylate comonomers. These sarans function as barriers for oxygen transfer and are commonly used 
in food packaging for this purpose. Polyamides (nylons) and hydrclyzed ethylene vinyl acetate (EVOH) are 
also oxygen barriers and may be used alone as the thermoplastic polymer in the instant film article, or as 
the core layer oxygen barrier in a multilayer film wherein another layer adhered thereto comprises the 
, essential thermoplastic layer. As still another variation, the core-oxygen barrier layer may be an ethylene 
vinyl alcohol-polyamide blend. . 

The thermoplastic polymer is present in a blend with an olefinic oxide polymer which is preferably a 
homopolymer and most preferably poly (ethylene oxide). The latter preferably has an average molecular 
weight of at least about 70,000 because the melting point and water absorptivity are in ranges particularly 
, , ui ,able for blending and extruding with other constituents, especially the thermoplastic polymer, thereby 
forming a blend which itself is an effective absorbent. The average molecular weight of the poly (ethylene 
oxide) is preferably about 100,000 for the same reasons. 

The olefinic oxide polymer preferably comprises at least about 10 wt% of the blend because this 
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concentration is desired to in turn assure that enough modifier is absorbed for effective transfer to the 
receiving surface. Most preferably the olefinic oxide polymer comprises between about 15 wt% and about 
40 wt% of the blend. Higher percentages are not preferred because of blending difficulties and loss of 
desired film properties. As a result, the physical properties of such excessively high olefinic oxide 
homopolymer content film such as tensile strength, tear resistance and adhesion to adjacent films would 
tend to degrade. 

In general, various conventional additives such as slip agents, anti-blocking agents and pigments can be 
incorporated in the film article of this invention, as is well known in the art. 

A modifier is absorbed in the blend, i.e., primarily in the olefinic oxide polymer, and is transferable from 
the film to a receiving surface in fluid transfer relationship with the film. As used herein, "modifier'' means a 
substance that effects a change or modification of the receiving surface to which it is transferred. 

By way of nonlimiting illustration the modifier may be a colorant i.e., a substance that uppn transfer, 
colors the receiving surface. Suitable colorants include water-soluble dyes such as the FD&C colors or 
lakes. The latter are pigments formed by precipitation and absorption of a dye on an insoluble base. Most 
commonly they are prepared from aluminum hydrate and organic dyes, i.e. the dye is absorbed on the 
hydrate. Suitable lakes for use as modifiers in this invention are for example obtained from Warner- 
Jenkinson Company, St. Louis, Missouri. 

Another type of suitable modifiers are fragrances, for example vanillin, clove, orange or citric extract 
and 5' nucleotides such as inasine monophosphate. These substances do not necessarily impart color to 
the receiving surface but transfer fragrance, i.e., odor thereto. 

Still another type of suitable modifiers are flavorents, i.e., substances transferring taste (not necessarily 
odor) to the receiving surface as for example reducing/nonreducing sugars, autolyzed yeast extracts and 
acidulants. 

A further type of suitable modifiers are colorant-lragrances, i.e., substances which transfer both color 
and fragrance to the receiving surface, as for example wood-derived liquid smokes. The following is a 
representative list of such materials, the preferred types having a total acid content of at least about 10% to 
assure substantial transfer of color and fragrance to the receiving surface. 
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Total 

Acid Total Absorp- 

rontent (e) Solid tive 

Manufacturers Content ^; ^ Power <dl 

p^sionation 



10 


Super Smoke (f) 


15. 5-16.5 


25-26 


1. 


3 




Zesti Smoke Code-12 (f) 


12 . 0 


10 


0 . 


60 


15 


Royal Smoke AA (a) 


11.5-12.0 


{ about) 
10.2 


0 


68 




Royal Smoke A (a) 


10. 5-11.0 


9 . 0 


0 


.42 




Royal Smoke B (a) 


8 . 5-9 . 0 


8.8 


0 


.36 


20 


Royal Smoke 16 (a) 


10.0-10.5 


17.6 


0 


. 62 




Charsol C-12 (b) 


12.0-12.5 


8.3 


0 


.54 


25 


Charsol C-10 (b) 


11.5 


not 
reported 


0 


.40 




Smokaroma Code-12 (c) 


12.0 


10 . 5 
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(a) Griffith Laboratories, 
Ave. Alsip IL. 


Inc. 12200 


South Central 




35 


(b) Red Arrow Products Co. 

WI. 


, P.O. Box 


507 # Manitowoc, 






(c) Meat Industry Suppliers, Inc. 770 


Frontage Rd. 







40 (d) Measured at 340 nm 

(e) Also referred to as "Total Acidity" 

<£) Hickory Specialities Co., Crossville, TN . 

45 

Still another type of modifier are antioxidants which are used to control rancidity of foods, as for 
example butylated hydroxy toluene, tocopherols and propyl gallate. u . , ^ lh , a 

Modifiers also include antimycotic agents which are used to control mold growth ,n foods; these mc ude 
50 glycerine, propylene glycol, potassium sorbate and parahydroxy benzoic acid. Other su.table modrhers 
include biocides such as nisin, lysozyme and enzymes. 

Other types of modifiers include odor absorbents such as sodium citrate, epoxidized soy bean o.l and 

^AnothJr type of modifier is a surface energy modifier to achieve proper wetting of the receiving surface, 
ss as for example surfactants such as mono and diglycerides of fats and oils. These compounds may be ,on.c 

°' ThHtoredescnbed thermoplastic polymer-olefinic oxide homopolymer preferably comprises one layer 
of a multilayer film wherein the layers are adhered to each other The latter in turn preferably comprises at 
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b,«i.»y «'»"'•« ,„ ol , his !„„„,;„„ »», g e»„»ll» h»». . M.I of 

film is less than 1.75 mils, the film will have diminished puncture fj|m ,„ its broadest 

ab °wJe°nTe vinylidene chloride copoiymer is or inches the viny, chloride • 

onentation is desL. the iatter, modular 72^^^^^*^^ ^ 
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ahnut 2 9 and about 13 5 weight percent methyl acrylate and between about 2.9 and about 11.6 
" „d„ to »»»» » ba,r,„ property d «* f*n. tow***,,! p»™ « 

mul^er film of this invention is preferably irradiated a. dosage of at leas, about 2 MR If 
thP film ,s bia^ia v oriented for heat shrinkability. the irradiation step preferably follows the biaxial 
the film is biaxiauy onenieo iu. n« 4737391 this post-irradiation sequence is 

i i 

»JS Sf T^L b. ACMd by M .*»us«.n conditio™ .nd .MM. «. "»««•"* f-'f'* 
oxide polymer for absorption, and the modifier-containing olefin* ox.de polymer then blended w.th the 

—r^o^^^^^^^ 

ab so^on il ml I S,. draining °« pressing exc.ss modi.»r.con,«in«g «**». ..on, tne abso^v. 

edoe to oTthe bag mouth 'f the film of this invention is made in the form of flat sheets, bags can be 
formed tSro^ ^heat sealing three edges of two superimposed sheets of f„m. When carry.ng out the 
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« Se I*. . ol U»» I«. <h. Inn. surtace of th. ,ut». ..... th. »l« ««. f 

SnliguousTeceiving surface as a sheet. H in bag or casing form, it may be evacuated and collapsed 

^^Z^^^^tt modifier from the li.m to the receiving surface and this 
is at STn trt provided by a difference in modifier concentration, i.e., concentration gradient, and by 
diffl on A carrier such as water is also preferred but not essential. Modifiers such as fragrances and taste 
modme s 1 hav ^ suffic en, vapor pressure to diffuse from the film to the receiving surface without using 
T ea fer such as water .n some systems, vapor transport of the modifier from the film to the receiving 
surface Tmay be effected by surface-air-surface diffusion, thereby obviating the need for cont,guous contact 

between ^ fHm a£ the « ^ ^ art that the modifier , 0 . recei vin 9 surface transfer efficiency 

oe recognizee uy muoo aft \ n \ An f if trwe is contauous contact 



pS and vapor pressure, the modifier loading in the film, temperature-time relationship , of *e system 
durino Transfer the modifier absorptivity of the receiving surface and the film-receiving surface distance ,t 
he e isTo corn eous relationship .n general, a higher transfer rate and modifier loading ,n the receiving 
25 sur ace is achieved if the modifier boi.ing point is relatively low, its vapor pressure ,s relative y h.gh, the 
25 surface 15 ^™ vea relatively hiqh. the system temperature during transfer IS relatively h.gh and 

:SSe^ ^ r^ ri ng^me receiving surface absorptivity for the modifier is relative* high 
^^JZ^™*^«»ita« path is relatively short and unobstructed. In preferred pr.ct.ee. water 
s Usenl a! the f,m-Leiving surface interlace as a carrier for the ^^'^ J^^l 

Sane s S^SSrTSI provides the water, for example wood-derived liquid smoke. If the modifier or 

successlni e ted a, raving surfaces in the practice of the invention are the following: ham pou^y 

film surface for qood physical contact across the entire exposed surtace areas. 

' fprefe^o effect the modifier-to-receiving surface transfer at elevated temperature^ - « 
<s dur,ng the processing of edible food such as meat and poultry ms.de the film package^ TteB. e at tee* 

bvo reasons for this preference. First, the elevated temperature increases energy and hence mobility of he 
which accelerates release of the modifier from the ole.inic oxide ^opolymer. Second y t e 

elevated temperature increases activity and energy of the modifier molecule l,sel \ th «. r9by n f" e J er ^ 

movement toward the receiving surtace and in the direction of lowest l^^JJJ^S 
60 Notwithstanding the preference for an e.evated temperature the 

modifiers may be transferred from the olefinic oxide homopolymer across the film interface 

contiguous surface at ambient temperature. 

The invention will be more fully understood by the ensuing examples. 

55 Example 1 

TTeries of tests were conducted ,o determine the liquid smoke absorbency in I ^(^^ 
monolayer films formed o. ethylene vinyl acetate. Various absorbents were added to the EVA resin to 
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the base weight of the film, i.e., without the modifier, unless stated othww. 
The results of these absorbent screening tests are summarized in Table A. 

t:, M ~ \ - ftbs"^°^ Serening Tests 

Liquid Smoke Film 
Absorbency Thickness* 
Fllm fwtAl _, (mils) 



40 



0.5 3.5 

1.0 3.5 

1.0 3.5 
3.9 6 -° 

1.1 3.0 
1.3 3.0 
2.1 3.2 



1 EVA control 

2 5% Polyox-9 5% EVA 

3 10% Polyox-90% EVA 

4 20% Polyox-80% EVA 

5 6% starch-94% EVA 

6 10% starch-90% EVA 

7 5% Polyox, 6% starch, 
89% EVA 

* After liquid smoke absorption 
Table A shows that if poly (ethylene oxide) is blended in sufficient quantity with EVA, the rewt^g film 

smoke). 
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Example 2 

Attempts were made to load more than 20% Polyox WRSN 10 into the EVA monolayer film of the type 
described in Example 1. If this were poss.ble, the liquid smoke absorbency could be 
3.9 wt% of Sample 4. These attempts using the Example 1 extruder were unsuccessful because the Polyox 
tended to plate out on the nip rolls of the blown film extruder. 

For the foregoing reasons, other thermoplastic polymers were tested as substitutes for the EVA used in 
Example 1. and with the same extruder. These formulates were blended and extruded as monolayer films 
and immersed in the same liquid smoke for the same period as in Example 1. 

The results of these tests are summarized in Table B. 

TahlP B - Bas* Film Screening T egtg 

Liquid Smoke Film 

Fnm Absorbency Thiclaiess 

Sample Film fMUs) 

No. Compo s ition LE£*J — > 



8 207. Polyox, 80% polypropylene (a) 

9 20% Polyox, 80% acrylic acid (b) 
copolymer 

9A 20% Polyox, 50% acrylic acid 
copolymer (b), 30% nylon (f) 

iu roiyox, so* ionomer (c) 

11 20% Polyox, 80% VLDPE (d) 

12 50% Polyox, 50% VLDPE (d) 

13 20% Polyox, 80% EVA (18% VA) (e) 

14 30% Polyox, 70% EVA (18% VA) 

14A 30% Polyox, 35% EVA (18% VA) 
35% ULDPE (d) 

15 35% Polyox, 65% EVA (18% VA) 

16 40% Polyox, 60% EVA (18% VA) 

17 20% Polyox, 40% EVA (10% VA) 
40% EVA" (18% VA) (g) 

18 30% Polyox, 35% EVA (10% VA) 
35% EVA (18% VA) 



3.7 3.3 

1.8 2.1 

10.0 2-0 



1.2 2.0 

17.5 2.6 

7.7 1.9 

19.1 2.2 

22.0 2.1 

22.4 2.2 

36.0 2.2 

5=1 2.8 

22.9 2.8 
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The product designation and manufacturers of the 
Table B film components are as follows: 

(a) Soltex 4209, Soltex 

(b) Primacor 1410, (melt index = 1.5) Dow 

(c) Surlyn 8404, Du Pont 

(d) Attane 4001, Dow 

(e) Elvax 3165, DuPont 

(f) w 6220, Emser Grilon 

(q) DQDA 6833, Union Carbide 

u., m „. 1-70/ pnivmx 3% nvlon (type W 6220 manufactured by 
,n another monolayer blown film test a blendj 17 * Poly- ^ Mner ^ 
Emser Grilon Company) was extruded ,nto aftox.btof ™ of ^ about 28 6% liquid smoke , thereby 
X££Z r SSd-S.'^r ^ ,oad in9 may be obt.ned with —tic 

polypropylene (Sample 8) and ultra ^J^^ZTer ZaL J s might be prepared from these 
tended to be very split* and came apart n JuJ^t mixing screw. The ionomer (Sample 10) 

.xfudaWe This is d.monstraied by e "™~ 15. EVA lilm gre ,„ v improved Hid smoke 

Table B also «.« •» b.Qb < „ S.rnp^ .6 contain 40 ».% Polyo* 

» abso,b.«=» due ,» »■ *i«y » " ™ ..X ic. mat .«*«» »l» 10% v,r,yl a=e»» 

achieved because the EVA btend contained 30% W*. ferred emb od,ment of this 

The average vinyl acetate content o * P^^^^VuJ acetate content between about 12 
invention the thermoplastic polymer >s ethylene ^^^"int EVAs with different VA contents to 
4S and about 16 wt%. This may be P'° v1 ^ b * bl ° this range as for example demonstrated by 

commercially available. 
50 Example 3 

, bea, sbbnKab* m-ay.r ?-£~2Z * ^X^SSSSS 

12 
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«». co«KJ«Kl M meaner M™a% onenw w, » «f w „„ ,„„ „,,.<, «,,„ , M 

oriented and heat shrinkable mult.layer extruded w ™ " m ^ a " B and a third , ayer adhered to the 

barrier layer, a b.end second layer adhered to ^ ^ ^ZlS^Z^ vinyl acetate. The blend 

transverse direction (TD). 
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r.hlP r. - ymiMlavftr Film Phy siol PfOPftrt i es ( L) 



40 



..Sample Hq». 



2Q Z±- 



inner Layer 100% EVA 85% EVA 86% EVA 

Composition control 15* roiyo ^ Sfca ^ ch 

Tensile Strength. 5800/5800 6700/5300 5700/6400 
psi 

Elongation. % 160/110 190/200 90/120 

Shrink S 25/37 29/40 26/38 
90°C, % 

Shrink Force e 65/110 60/95 70/145 

9Q°C, gm/mil 

Residual Shrink 50/65 55/85 40/85 
Force @ Room 
Temperature, gm/mi 1 

Hot H 2 0 120 + 120 + 5.4 
Puncture, Sec. 

Haze, % 4.5 21.4 44.2 

Gloss, H.U. 79.1 49.0 48.6 

Flat Width, in. 11-3/16 10-13/16 11-3/16 

Liquid Smoke 0.7 5.5 4.2 

Absorption in 
Pouch, % 

(1) Physical properties were measured before smoke 
absorption 

Sample 20 with 15% Poiyox retained more liquid smoke than control Sample 19 or Sample 2! w,tn 
10%~Polyox and 4% starch. All of the Sample 20 physical properties were comparable to con trol Samp to 19 
except for the optical properties. Sample 20 also was more prone to delam.nat.on than control 

To test .iquid smoke transfer from these film types to meat surfaces bags were jabncated from the 
mutilayer films (without the aforedescribed liquid smoke absorption) and the n l o ad ^ -th 20% ^ bag 
weight liquid smoke (or liquid smoke blends) and heat sealed to prevent loss of the ^-^^^ 
solutions were used with each of the three inner layer types listed in Tab.e C for ^P^JJ 2 !^ 0 ^ 
solutions were identica. and comprised only liquid smoke. The th.rd solut.on was a blenc of about 33 A 
dissolved caramel, about 33% lanolin (for thickening) and the remainder liquid smoke. The 10/. liquid 
a so X 'eve. was se.ected as being sufficient to achieve uniform absorption in the «m inner ayennside 
wall vet dryness by touch. The bags were stuffed with sweet pickled ham in sufficient quantity for 
SloSu ^contact with the muitilayer film's inner layer inside surface when the film was heat shrunk 
around the meat's outer surface. The hams were then steam cooked in the heat-shrunk bags. 

T^e carame./lano.in.iquid smoke blend gave a splotchy appearance to the meat, w ,ch ^ 
unsuitable. Meat contacted with the liquid smoke-containing Sample 21 experienced meat adhesion 
because of the starch constituent. As the film was peeled back, pieces of meat came off w.tn the film s 
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nToc7 cor c t wi,h thl food outer surface. A polyolefin third layer adheres to the outs.de surface o, the 

core layer. 

iq Example 4 

Additional mu.ti.ayer films of the genera, type described in Example 3 7^^J R b ^™ 

T5 ZSS tnc ' 2 wt% brown FD&C lake co.orant manufactured by Warner JenKinson Company tfype 
^^nT^^ are pigments formed by precipitation and absorption of a dye n this instance 
£2. on an -Cub.e base (^thi. instance aluminum hydrate). 

EVA-Polyox m,xture and the film samples were a tinted bronze color. -J™*™*"* an layer 
comprising 35% EVA (10% vinyl acetate). 35% EVA (18% v,nyl acetate) and 30 /« Polyox. 
20 Their physical properties were measured and are summarized in Table D. 

Table D - Lake-Containing 
MnjH laver F <lm Physical Properties 



g^m ple NO, 



40 



Irradiated § 4 MB 

Film Thickness/ mils 

Shrinkage 0 90°C, % 

Shrink Force @ 90°C, g/mil 

Residual Shrink Force, g/mil 
<a Room Temperature 

Hot H2O Puncture, sec. 

Haze, % 

Gloss, Hunter Units 



22 


23 


Yes 


NO 


2.31 


1.97 


23/28 


36/41 


110/120 




80/105 




120 + 






64 




35 



Example 5 

same Sample 22 bags was loaded to the same 20% bag total weight level w.th a 50/50 mixture of hqu.d 
smoke and methyl glyoxal. These are Samples 25-27. 

The Sample 23 film-type bag was loaded in the same manner to a level of 40/. bag ( high level J 
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of color and flavor to the cooked ham outer surfaces. The cooking conditions were 145 F for 1 hour J55 F 
for r//2 Tours, and at 180* F until a final internal temperature of 155 F was reached. The cooked ham 
outer surfaces were examined and the results are summarized in Table E. 

Table E 



75 



Use of Tinted Film 


Sample No. and Film Inner Layer 


Appearance of Cooked Ham Surface 


24 - clear, no smoke 

25 - tinted, no smoke 

26 - tinted, smoke 

27 - tinted, smoke and methyl glyoxal 

28 - clear, high level smoke 

29 - clear, smoke and methyl glyoxal 


no color change 
slight purple-red tint 

slight purple-red tint to smoke color, splotchy 
and uneven 

slight purple-red tint to smoke color, darker than 
Sample 26, somewhat splotchy and uneven 
good smoked color 

good smoked color although somewhat splotchy 



30 



35 



40 



45 



50 



55 



After cooking the outside color of the tinted bags i.e., Samples 24-27 with brown lake in the inner layer, 
were a plum cot with a copper sheen. The outside color of clear bags with liquid smoke treatment 
Sam P L 28and 29, was a silvery gold. These samples also debated in areas Jj^v^b* 
L inuid smoke appeared to accumulate in some of the delam.nated areas of Samples 28 and 29. There were 
s™?Z°£ Asmoke on the inside surfaces of Samples 26 and 27. Based on visual comparer , of 

cooked ta m dr surfaces. Sample 28 (Sample 23 film with high level liquid smoke loading) provided 

^ ThI ^Z^SSL of an embodiment of the — comprising a th_ 
bao formed of extruded multilayer film. The latter includes a core-barner layer, a blend second layer 
adhe e Z the inside surface of the core .ayer, and a polyolefin third layer adhered to the outs.de surface* 
fhe core layer The aforementioned blend second layer comprises a polyolefm first constituent and a po y 
eLTene SSe) second constituent of at least about 70,000 average molecular weight wood-der,ved I l.qu d 
smoke absorbed in the blend with the color and flavor of the liquid smoke being transferable from the mum 
fayer films to a contiguous food product receiving surface within the bag in the presence of surrounding 
heated water. 

Example 6 

A series of tests were conducted to demonstrate that the film article of this invention may be used to 
transfer colorant to poultry, and also compare the performance of same with a commerc.al.y available film, 
W R Grace's type CN 590 which is a multilayer type having a polypropylene inner layer. 

TheTnventive film article used in these tests was the multilayer Sample 18 type wherein the inner layer 
™il TwZ ZL 35% EVA (10% VA) and 35% EVA (18% VA). Both the film article and the 
c^mercmlly available Him were loaded in bag torm with liquid smoke to provide an artiae containing about 

Zaf— to turfcey by three different procedures: (1) the uncook. . pj-j „• 
stuffed into the liquid smoke-containing bags which were evacuated, sealed and steam cooked, (2) cooked 
poultry breast roll was stuffed in the same type bags and steam heated at 180 F for 10 minutes to scutate 
pasteurization, and (3) cooked poultry breast roll was stuffed in the same type bags and passed through a 

Shri "ie rJe? processed by procedure (1) in the inventive film article had even and dark smoke color with 
strong sIi: y f,avo, The ideXa.ly processed turkey from the commercial ^f^T^ZZlZ 
of dark smoke color and other areas of poor color. This was because the commercially ava, aUe Jacked 
Polvox so relatively little liquid smoke was absorbed and that available was not evenly d.stnbuted in or on 
2 fTm As a Result it was not uniform.y transferred to the turkey outer surface. The turkey processed by 
orocedure (2) n the nventive film article also had even and dark smoke color with strong smoke flavor 
Z^le ^ den cally processed turkey from the commercially available film had uneven smoke color and 
NaT Th?SJy processed by procedure (3) in genera, had less smoke color and flavor than that 
Processed by procedure (2) because the smoke-poultry contact time at elevated temperature was much 
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TO 



?5 



am Polyox. macaw M longer eorBct tm « ew.lea l.rw bm ^ 

Example 7 

This series a, tests —rates ^'^^^ - 5 "-s 2 

products other than meat or poultry and I fo ma 7be effected at ,ow temperature. The film 

demonstrate that at least for some porous 6 the sample 18 multilayer biaxially 

article used for these tests was the same type used .n B«mi*J ^ h , „ jd 

oriented and heat shrinkable film with an J ^ C^nce^e porous idy was 

SS.TMW^^^'^^tSp, 31 t he porous surface .as 

tests are summarized in Table F. 

Table F 



Cheese and Cardboard Transfer 


Sample No. 


Recipient Body 


Visual Result 


30 
31 
32 


Swiss Cheese 
American Cheese 
Cardboard Core 


good color/flavor transfer; slight splotchy appearance 
good color/flavor transfer; slight splotchy appearance 
aood color/flavor transfer 



30 

Example 8 

This series of tests was conducted to demonstrate manufacture o. the inventive fi.m article on full scale 
commercial equipment and at commercial production 4 4% processin g aid 

35 The film was a multiiayer type ^compns.ng * ™^Xdelethy. -y.ate copolymer, vinylidene 
concentrate outer layer (0.8 mils tfndO. a v y ^ ^ |gyer compnS)ng a 

chloride-vinyl ch.oride copolymer ^^^^^^ and 30% Polyox (1.7 mils thick). The 
blend of 35% EVA-10% vinyl acetate. 35 J'^L ^bbie procedure into 9 1/2 inch width tubes, 

film was coextruded and then b.axially oriented by the d ouble b ubble p manufactured 
40 The modifiers used in these tests were he aforedesc bed type H 16 and o ^ ^ ^ 

by Red Arrow Products Co. having a total acd content of "^f^ 7 ^^ in water . 
concentrated as liquid smoke type H-16 havmg an acd con ent o ^*£/^ rawing tne lube * r0 ugh 
The liquid smoke was absorbed into the ' L understood by those skilled in the art, 

an interna, slug o. the liquid at rates of 1000 fpm and 5 00 J^'-^^S-m. the rate of liquid 
<a when slugging speed increases viscous drag forces also ^crease and t ^ ^ % 

smoke pickup. For example, a, f "'^^^^^ 

However, excess liquid smoke was v«.t* ' «^"°* ' 6 ^ 0 fpm , the liquid smo ke absorbency 
off, about 26.9 wt% liquid smoke remained. At the lower d aw _ ate or P 
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and either the turkey « »•<" surfaces u,in i^Ti T.mdes had a pleasant smoke odd, and a slirjht 
m. C-12 liquid smoke-conlacted turkey and I ^ ™ ^ p „ „ mout liquid smok. 

„,„ l,ans..r compared to the control s=mple. cooked « »• ^«™ W ^ ^ 



for ham than turkey. 
Example 9 



H^uteo SXi. and = ?^ ™ ^~d in ,h. «... o, a beak., 

Hot water cooked lurk,, breast slice, ol about 1/8 .nek • J , „„ c „ v „ad b » 

ha.ing , »olum, of 100 m, and a diam.», or .jnd. ^^^,^5. »e meat The tilm- 

, small piece ol the atoredesenbed Mm w.lh the inner layer on rn s „,i„kable multilayer (ilm bag 

odor detection. There was a distinct smoke odor n * e ''^^J transferre d from the film to the 

the fluid transfer relationship therebetwe^ the M - mod i had tra ^ ^ ^ ^ 

-x^x^^^^^^ - - — ^ vapor permea,ed 

i the turkey slices. 
Example 10 

~~^t was conducted to demonstrate that the modifier may be transferred to a receiving surface in 

was no moisture in this film wh.ch had a thickness of about 3.1 m.ls^ ^ ^ & ^ 

A white ceramic tile was wrapped w.th th,s 1 1m to to ™ a p ** a ^ * was waculW , sea led and 

scope of the invention. 



50 
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Claims 

fluid transfer relationship with said film. 
2 An extruded f,lm artiCe of cia.m , , characterized in tha, the modifier is transferable from said film to a 
contiguous receiving surface in the presence of water. 

, ♦ * rt * th A rtaims 1 to 2 wherein said thermoplastic polymer is 
3. An article according to at least one of the claims ^ to * 
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polyolefin. e.g. ethylene vinyl acetat (EVA) which has preferably a vinyl acetate content of between 

about 12 and about 16 wt%. 

4 An article according to claim 3 where.n said polyolefin comprises a blend of a first EVA having a vinyl 
5 acerat content of less than about 24 wt% and a second EVA having a viny. acetate content lower than 

said first EVA but more than about 8 wt%. 

5. An article according to claim 4. wherein the polyolefin blend comprises between about 40 and about 60 
wt% of said first EVA, and between about 40 and about 60 wt% of said second EVA. 

'" fi An article according to at least one of the claims 1 to 5. wherein said polyolefin is a blend of ethytene 
JnyTSiS^I S polyethylene, e.g. linear low density polyethylene or very low density po.yethy.ene. 

7 An article according to claim 6, wherein said ethylene vinyl acetate (EVA) has between about 8 wt% 
« and Tout 24 wS. vinyl acetate, said EVA comprises between about 70 wt% and about 90 wt% of said 
Snd and sard ^ethylene comprises between about 10 wt% and about 30 wt% very low dens„, y 

polyethylene. 

8. An article according to a, least one of the claims 1 to 7, wherein said thermoplastic polymer is 
20 polyamide. 

* ~* ™« r>f th*> claims 1 to 8 wherein said olefinic oxide homopolymer is 

* ;xr2,"rrc ss. - « — — • *»»■ - - 

about 100.000. 

25 , ^ , oac » nn « of thft claims 1 to 9, wherein said olefinic oxide homopolymer 

* rs^n^rinr^d^™. ^ *« ,. « *». «. -% - - 

blend. 

30 11. An article according to at least one of the claims 1 to 10. wherein said modifier is absorbed by said 
blend after extrusion of said film. 
12. An article according to a. least one of the claims 1 to 11, wherein said modifier is a colorant, a 
fragrance, a colorant-fragrance or a biocide. 
35 13. An article according to claim 1 2, wherein said modifier is wood-derived liquid smoke. 

14. An article according to claim 13. wherein said liquid smoke has a total acid content of at least about 
10%. 

40 ^ ♦ ♦ i Aa «t «nA nf thft claims 13 to 14 wherein said olefinic oxide homopolymer is 

15 - Z^^tX^T^^ mo^JarUht of * least about 70,000. and said liquid 
smoke compnses between about 10 wt% and about 40 wt% of sa.d article. 

« 16. An article according to a, least one of the claims 1 to 15, wherein said blend comprises one layer of a 

multilayer film. 

layer, 

18. A multilayer film according to claim 17. wherein said core-oxygen barrier layer is a vinylidene chloride 

copolymer. 

19. A multilayer film according to claim 17, wherein said core-oxygen barrier ,ayer is ethylene vinyl alcohol 
or an ethytene vinyi alcohol-poiyamide blend. 
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25 



24. 



25. 



26. 



20. A multilayer film according to at least one of the claims 17 to 19, wherein sa.d thermoplastic polymer in 

said blend layer is polyolefin. 
21 A multilayer film according to at .oast one of the claims 17 to 20, wherein said thermoplastic polymer in 
5 said blend layer and said another layer are formed of polyolefin. 

22. A multilayer film according to at least one of the claims 17 to 21 which is biaxially oriented and heat 
shrinkable. 

,,r.nd Ss.«.». from id W«nd »cond by* of .h. «, .»« «l-r .to ■««"'«»<'"« ~ 

SSoTT. th. pr«anc» of »aw; and a polyolofir, M lays. adt»,ad lo *. m s.d. of »,d coro 

layer opposite to said one side. 

A multilayer film according to claim 23. wherein said polyolefin of both said second and third layers is 
iTene vlny acetate and said modifier is wood-derived liquid smoke absorbed by sa,d blend after 
elusion TsTZ "with the liquid smoke color and flavor being transferable to sa,d cont,guou S 

surface. 

A multilayer film according to at least one of the claims 17 to 24 which is irradiated at dosage of at 
least 2 MR. 

A thermoplastic bag formed of an extruded film comprising a blend of a thermoplastic polymer and an 
!J"c oxide polymer and a modifier absorbed in said blend, said modifier bang transferable from sa,d 
film to a product receiving surface within said bag. 

30 27 A thermoplastic bag formed of extruded multilayer film comprising a core-barrier layer; a "and second 
fayer adhered to the inside surface of the core layer and comprising a oolyolef.n ,rst consWuent and a 
Sly (ethylene oxide) second constituent of at least about 70,000 average molecular we,gh,. wood- 
derlid q'd smoke absorbed in said blend with the color and flavor of said 
transferabte from said multilayer film to a contiguous food product receiv.ng surface w,th,n said bag ,n 
the ^presence of heated water; and a polyolefin third layer adhered to the outside surface core layer. 

28. A thermoplastic bag according to at least one of the claims 26 to 27, wherein the multilayer film is 
irradiated at dosage of at least about 2 MR. 

from said film to a product surface within said casing. 

30. A thermoplastic casing formed of extruded multilayer film comprising a core-barrier layer; a blend 
second layer adhered to the inside surface of the core layer and compnsmg a polyolefin s 
consent and TrS Ethylene oxide) second constituent of at least about 70,000 average molecular 
wegh havinTwo^erived liquid smoke absorbed in said blend with the color and flavor of S *6 hq- d 
Tmoke being transferable from said multilayer film to a contiguous food product receiving surface within 
sTJZVle\<ese»ce of heated water; and a polyolefin third .ayer adhered to the outside surface 
of said core layer. 

31. A casing according to at least one of the claims 40 to 41 which is shirred. 

32. A thermoplastic casing according to at teast one of the claims 30 to 31, wherein the muftilayer film is 
irradiated at dosage of at least about 2 MR. 

33 A orocessable food package comprising an extruded thermoplastic film enclosure filled «"h process- 
ab'e f"d halg its outer surface in fluid transfer relationship with the film enclosure mner surface, sa.d 
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film enclosure comprising a blend of a thermoplastic polymer and an olefinic oxide polymer with a 
modifier absorbed in said blend, said modifier being transferable from said film enclosure to the food 
outer surface during processing thereof in said film enclosure. 

5 34 A processable food package according to claim 33, wherein said processable food is moisture- 
containing and its outer surface is in contiguous contact with the film enclosure inner surface. 

35. A processable food package according to at least one of the claims 33 to 34, wherein said processable 
food is meat, carbohydrate, poultry or cheese. 

36. A processable food package according to at least one of the claims 33 to 35, wherein said olefinic 
oxide polymer is a homopolymer. 

37. A processable food package according to at least one of the claims 33 to 36, wherein said olefinic 
oxide polymer is poly (ethylene oxide) having average molecular weight of at least about 70,000. 

3& A processable food package according to at least one of the claims 33 to 37, wherein said 
thermoplastic polymer is ethylene vinyl acetate having vinyl acetate content between about 12 and 

about 16 wt%. 

39. A processable food package according to at least one of the claims 33 to 38, wherein said modifier is 
wood-derived liquid smoke whose color and flavor are transferable to the food outer surface during 
processing thereof in said food enclosure. 

25 40. A processable food package according to at least one of the claims 33 to 38, wherein said modifier is a 
colorant whose color is transferable to the food outer surface during processing thereof in sa.d food 
enclosure. 

41. A processable food package according to at least one of the claims 33 to 40, wherein said blend is one 
3 o layer of a multilayer film comprising at least three layers including a core-barrier layer, the blend layer 
being adhered to the inner surface of said core layer with its inside surface in direct contact wrth said 
food outer surface, and a polyolefin third layer adhered to the outside surface of said core layer, sa.d 
multilayer film may be irradiated at dosage of at least about 2 MR. 

35 42 A method for making a modifier transferable film article comprising the steps of: 

a) providing a resin blend comprising a thermoplastic polymer and an olefinic oxide polymer, 

b) extruding said resin blend into a film, and 

c) absorbing a modifier into the extruded blend. 

40 4a A method according to claim 42, wherein said olefinic oxide polymer is a homoplymer, preferably poly 

(ethylene oxide). 

44 A method according to at least one ot the claims 42 to 43, wherein sa,d poly (ethylene oxide) has an 
average molecular weight of at least about 70,000, e.g. of about 100,000. 

45 45. A method according to at least one of the claims 42 to 44. wherein said thermoplastic polymer is 
polyolefin, preferably ethylene vinyl acetate (EVA) having a vinyl acetate content e.g. of between about 
12 and about 16 wt%. 

50 46. A method according to claim 45, wherein said polyolefin comprises a blend of a first EVA having , a vinyl 
acetate content of less than about 24 wt% and a second EVA having a vinyl acetate content of more 
than about 8 wt%. 

47. A method according to claim 45. wherein said polyolefin is a blend of ethylene vinyl acetate and 
55 polyethylene, e g linear low density or very low density polyethylene. 

48. A method according to at least one of the claims 42 to 44, wherein said thermoplastic polymer is 

poiyamide. 
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49. A method according to at least one of the claims 42 to 48. wherein the extruded film is biaxially 

oriented. 

50. A method according to at least one of the claims 42 to 49. wherein an oxygen barrier resin and a 
5 thermoplastic resin are provided and separately extruded along w.th said resm blend to form a three 

layer film comprising an oxygen barier layer, the blend as a second layer adhered to said oxygen 
barrier layer on one side thereof, and the thermoplastic as a third layer adhered to said oxygen barner 
layer on the other side thereof opposite from the blend layer. 

,„ 51. A method according to claim 50. wherein the extruded three layer film is biaxially oriented. 

52. A method according to claim 50. wherein the extruded film is irradiated at dosage of at least 2 MR. 

53. A method according to at least one of the claims 42 to 52, wherein said modifier is a colorant, a 
75 fragrance, a colorant-fragrance, e.g. wood-derived liquid smoke or a biocide. 

54 A method for making a modified food package comprising the steps of: 

a) providing an extruded film article having walls comprising a blend of a thermoplastic polymer, an 
olefinic oxide polymer and a modifier absorbed in said blend; ..„._.. « 

20 b) filling said film article with processable food such that the food outer surface is .n fluid transfer 

relationship with the modifier-containing film; 

c) processing the food-containing package at elevated temperature in the presence of surrounding 
heated water to cook said food and simultaneously transfer said modifier from said film package to 
the water processed food outer surface. 



25 



55. A method according to claim 54, wherein said processable food is moisture-containing and its outer 
surface is in contiguous contact with the modifier-containing film. 



56. 



is a 



A method according to at least one of the claims 54 to 55. wherein said olefinic oxide polymer 
30 homopolymer. preferably poly (ethylene oxide) having an average molecular weight, e.g. of at least 
about 70,000. 

57. A method according to at least one of the claims 54 to 56, wherein said thermoplastic polymer is 
polyolefin, preferably ethylene vinyl acetate (EVA) having an vinyl acetate content e.g. of between 
35 about 12 and about 16 wt%. 

58 A method according to at least one of the claims 54 to 57. wherein said polyolefin comprises a blend of 
a first EVA having a vinyl acetate content of less than about 24 wt% and a second EVA hav.ng a vinyl 
acetate content lower than said first EVA but more than about 8 wt%. 

* 59 A method according to claim 57, wherein said polyolefin is a blend of ethylene vinyl acetate and 
polyethylene, e.g. linear low density polyethylene or very low density polyethylene. 

60. A method according to at least one of the claims 54 to 56, wherein said thermoplastic polymer is 
45 polyamide. 

61. A method according to at least one of the claims 54 to 60, wherein the extruded Him is biaxially 

oriented. 

so 62. A method according to at least one of the claims 54 to 61, wherein said modifier is a colorant, a 
colorant-fragrance, e.g. wood-derived smoke. 

63. A method according to claim 62, wherein smoke color and flavor are transferred to the food outer 
surface during said processing at high temperature. 

" 64. A method according to at least one of the claims 54 to 63. wherein said film package comprises a 
multilayer film including a core-oxygen barrier layer, the blend layer being adhered to the oxygen 
barrier layer on the inside surface thereof for said d.rect contact with the food outer surface, and 
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another layer formed of thermoplastic material adhered to the oxygen barrier layer on the outside 
surface thereof, said multilayer film bag irradiated at dosage of at least about 2 MR. 

65 A method according to claim 64, wherein said olefinic oxide homopoiymer is poly (ethylene oxide) 
' having molecular weight of at least about 70,000, said polyolefin is EVA having a vinyl acetate content 
of between about 12 and about 16 wt%. said oxygen barrier layer is a vinylidene chlor.de copolymer, 
said thermoplastic layer is a polyolefin, said modifier is woodKjerived liquid smoke, and smoke color 
and flavor are transferred to the food outer surface during said processing at high temperature. 
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